Flumazenil in mixed benzodiazepine/tricyclic antidepressant overdose: a placebo-controlled study in the dog.
This study evaluates the cardiac and neurologic risks associated with the antagonization of the benzodiazepine component of mixed drug overdoses, when cyclic antidepressants are also implicated. Twenty-four mongrel dogs were anesthetized and ventilated. Electroencephalogram, electrocardiogram, and tidal carbon dioxide and arterial pressure were continuously recorded. Amitriptyline (1 mg/kg/min) associated with midazolam (1 mg/kg + 1 mg/kg/h) was infused in 12 of the dogs. Midazolam was replaced by saline in the other 12. Drug administration was continued until signs of cardiotoxicity (QRS prolongation greater than 120 milliseconds or sustained arrhythmias) occurred. At that moment, midazolam effects were suddenly reversed by administration of flumazenil 0.2 mg/kg in six dogs out of each group. Placebo was administered in the others. Reactions were observed for the next 120 minutes. Midazolam-induced sedation efficiently protects (P less than .02) against seizures due to amitriptyline toxicity. This protective effect is counteracted by flumazenil. Midazolam has limited influence on the cardiac toxic effects of amitriptyline. The bolus of flumazenil is, however, associated with a significant worsening of electrocardiogram disturbances, and two sudden deaths were recorded. The mechanism of this effect remains unclear, as it could be unrelated to the antagonization of midazolam sedation. Given the problem of extrapolating animal data to humans, these results suggest that bolus administration of high doses of flumazenil in mixed intoxication implicating benzodiazepine and cyclic antidepressants has the potential to precipitate convulsions and/or arrhythmias. A slowly titrated administration of the antidote, as usually recommended, could prevent these effects.